Prominent glutamine oxidation activity in mitochondria of hematopoietic tumors.
Well-coupled mitochondria of hematopoietic tumors were isolated from mouse erythroleukemia and rat chloroma tumors grown in male DBA/2J mice and Long-Evans rats, respectively. We used erythroleukemia and chloroma mitochondria to determine their ability to utilize glutamine as an energy source for adenosine triphosphate formation. Oxypolarographic tests showed the following. (a) Presence of a prominent glutaminase activity in erythroleukemia and chloroma mitochondria is evidenced by their active glutamine-supported respiratory state 3. (b) Glutamine oxidation is mediated through a nicotinamide adenine dinucleotide-linked reaction inhibited by rotenone. (c) Under similar conditions, mitochondria isolated from rabbit bone marrow have shown a feeble glutamine oxidation activity, while in mitochondria from rat liver the activity was not detectable and in those from rat kidney it was prominent as expected. (d) The determination of apparent Km and Vmax values for substrate-supported adenosine triphosphate formation has shown 8- to 10-fold lower Km values for glutamine oxidation as compared to that of glutamate, with virtually the same Vmax for each substrate in each mitochondria. These results clearly show the presence of a high glutamine oxidation activity in erythroleukemia and chloroma mitochondria and suggest that one of the glutamine hydrolysis products in those mitochondria may have an important role in supplying adenosine triphosphate in the corresponding malignant cells.